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USE OF PRECISION AGRICULTURE TOOLS TO WEED CONTROL AND ESTIMATES OF SUGARCANE 
COST OF PRODUCTION
Abstract: 7KHXVHRI3UHFLVLRQ$JULFXOWXUH3$WRROVIRUYDULDEOHUDWHKHUELFLGHDSSOLFDWLRQPD\FRQWULEXWHWRVSRW
KHUELFLGHVSUHDGLQJDWPRVWZHHGRFFXUUHQFHDUHDVUHGXFLQJHQYLURQPHQWDOLPSDFWDQGFRVWV7KHREMHFWLYHRIWKLV
UHVHDUFKZDVWRHYDOXDWHDSSDUHQWHOHFWULFDOFRQGXFWLYLW\RIVRLODQGYHJHWDWLRQLQGLFHVWRHVWDEOLVKYDULDEOHUDWHV
RIKHUELFLGHIRUZHHGFRQWURODQGHVWLPDWHWKHVXJDUFDQHFRVWRISURGXFWLRQ7KHVWXG\ZDVFRQGXFWHGLQD¿HOGRI
KDSODQWHGZLWKVXJDUFDQH5%YDULHW\ZKLFKKDGDODUJHLQIHVWDWLRQRIEHUPXGDJUDVV0HDVXUHPHQWVRI
VRLOHOHFWULFDOFRQGXFWLYLW\DQG1'9,ZHUHSHUIRUPHG7KHUHVXOWVVKRZHGDWWKH(&DPDSVLQGLFDWHGWKDWWKHVWXG\
DUHDFRXOGEHGLYLGHGLQWRDUHDVZLWKGLIIHUHQWVRLOWH[WXUHV7KH1'9,LQGLFDWHGWKHEHUPXGDJUDVVRFFXUUHQFH
DUHDVDQG WKLVDUHDUHSUHVHQWHGRI WKH WRWDO7KHVLPXODWLRQ LQGLFDWHG WKDW WKHXVHRI WKH3$FDQDVVLVW LQ
UHGXFLQJWKHVXJDUFDQHFRVWVRISURGXFWLRQE\DWWKHVWDJHRIVRLOSUHSDUDWLRQDQGSODQWLQJDWWKH
VWDJHRIFDQHSODQWDQGDWWKHVWDJHRIVXJDUFDQHUDWRRQ
Keywords: 6DFFKDUXPRI¿FLQDUXP9HULV&URS&LUFOH1'9,Cynodon dactylonEHUPXGDJUDVV
1. Introdução
'HDFRUGRFRP$UHYDOR	%HUWRQFLQLDFRPSHWLomRGDVLQYDVRUDVFRPDFXOWXUDGDFDQDVHDo~FDU
RFDVLRQDSHUGDVQRUHQGLPHQWRSRLVKiFRPSHWLomRSRUiJXDOX]HQXWULHQWHVHSRUTXHWDPEpPSRGHPKRVSHGDU
SUDJDVLQVHWRVHQHPDWRLGHVHDJHQWHV¿WRSDWRJrQLFRVEDFWpULDVIXQJRVRXYtUXV(QWUHDVSULQFLSDLVSODQWDV
LQYDVRUDVGRFDQDYLDOHVWiDJUDPDVHGDTXHSRGHFDXVDUDWpGHSHUGDQDSURGXWLYLGDGH&(55,=8(/$
&+$,/$H/,=$55$*$
2XVRGHKHUELFLGDVpDWHFQRORJLDPDLVGLIXQGLGDSDUDRFRQWUROHGDVSODQWDVLQYDVRUDV1RFDVRGDJUD-
PDVHGD$UHYDORUHFRPHQGDRSUHSDURGRVRORQRSHUtRGRVHFRHXWLOL]DomRGHKHUELFLGDSUpHPHUJHQWH
6,1(5*(&($OpPGLVVRRXWUDVPHGLGDVTXHSRGHPVHUDGRWDGDVSDUDFRQWURODUDJUDPDVHGDVmRDOLP-
SH]DGHPDTXLQDVHLPSOHPHQWRVXVRGHFXOWLYDUHVGHEURWDomRHIHFKDPHQWRUiSLGRSODQWLRHPIHYHUHLURPDUoR
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1RHQWDQWRDVSODQWDVGHJUDPDVHGDTXHHVFDSDUDPGRVWUDWDPHQWRVSUpHPHUJHQWHVSRGHPVHUFRQWUR-
ODGDVFRPKHUELFLGDVSyVHPHUJHQWHV9(/3$5*$0,71DDSOLFDomRHPSyVHPHUJrQFLDRXVRGD$JULFXO-
WXUDGH3UHFLVmRSRGHVHUPXLWRLQWHUHVVDQWHSRLVSRVVLELOLWDRXVRGRVSURGXWRVDSHQDVQDViUHDVPDLVDIHWDGDV
UHGX]LQGRRVLPSDFWRDPELHQWDLVHWDPEpPUHGX]LQGRRFXVWRGHSURGXomR3DUD0RUWHQVHQHWDORXVR
GHKHUELFLGDVDWD[DYDULiYHOMiIRLGHPRQVWUDGRFRPRXPDWHFQRORJLDYLiYHOHGHVXFHVVRHPYiULRVVLVWHPDVGH
SURGXomRDJUtFROD
2WUDEDOKRWHYHFRPREMHWLYRDYDOLDUFRQGXWLYLGDGHHOpWULFDDSDUHQWHGRVRORHtQGLFHVGHYHJHWDomRSDUD
HVWDEHOHFHUWD[DVYDULiYHLVGHKHUELFLGDSDUDRFRQWUROHGHSODQWDVGDQLQKDVQDFXOWXUDGHFDQDGHDo~FDU
2. Material e Métodos
$iUHDGHHVWXGRXWLOL]DGDIRLXPWDOKmRGHKDORFDOL]DGRQD)D]HQGD&UX]HLUR&DPSR&yGLJR
=RQDH7DOKmRQDVFRRUGHQDGDVJHRJUi¿FDV:*6:6)LJXUD$
$iUHDIRLSODQWDGDHPFRPDYDULHGDGH5%GHFDQDGHDo~FDU 6DFFKDUXPRI¿FLQDUXPH
DWXDOPHQWHHVWiQRFRUWH2VRORpXP/DWRVVROR9HUPHOKR(VFXURDUJLORVRGHDUJLOD$iUHDDSUHVHQWDYD
JUDQGHLQIHVWDomRGHJUDPDVHGDCynodon dactylon/3HUV
$FRQGXWLYLGDGHHOpWULFD&(GRVRORIRLPHGLGDFRPRHTXLSDPHQWR9HULVPRGHORGD9HULV7HFK-
QRORJLHV6DOLQD.6(8$3DUDREWHUDVFRRUGHQDGDVJHRJUi¿FDVGHFDGDPHGLGDIRLXWLOL]DGRXP*36*DUPLQ
*DUPLQ*36PDS&6[*DUPLQ,QW&RUS2ODWKH.6(8$
$SDUWLUGDUHÀHWkQFLDGDVSODQWDVRVHQVRUDVVRFLDGRDXPFROHWRUGHGDGRVHDXPSURJUDPDFDOFXOD
DXWRPDWLFDPHQWHRtQGLFHGHYHJHWDomRGDGLIHUHQoDQRUPDOL]DGD1'9,
2VGDGRVGH&(H1'9,IRUDPHVSDFLDOL]DGRVSHORPpWRGRGRLQYHUVRGRTXDGUDGRGDGLVWkQFLDHRV
PDSDVGHFRQWRUQRIRUDPJHUDGRVFRPRVRIWZDUH$UF*LV)LJXUD%H&2FXVWRGHSURGXomRGDFXOWXUD
GDFDQDGHDo~FDUIRLFDOFXODGRFRPEDVHQDVSODQLOKDVGR3HFHJHH)DHJ$SDUWLUGRVUHVXOWDGRV
REWLGRVFRPRPDSHDPHQWRGH&(H1'9,IRUDPUHDOL]DGDVVLPXODo}HVGRFXVWRGHSURGXomRFRQVLGHUDQGRXP
VLVWHPDWUDGLFLRQDOGHFXOWLYRHXPVLVWHPDXWLOL]DQGRD$JULFXOWXUDGH3UHFLVmR
A % &
)LJXUD/RFDOL]DomRGDiUHDGHHVWXGR$PDSDVGHFRQGXWLYLGDGHHOpWULFDGRVROR%REWLGRFRPR
9HULVHGR1'9,&REWLGRFRPR&URSFLUFOH$&6
3. Resultados e Discussão
2PDSDGH&(GRWDOKmRGD)D]HQGD&UX]HLUR&DPSR),*85$%DSUHVHQWDXPDUHJLmRGHPHQRU
&(UHSUHVHQWDGDSHODiUHDPDLVFODUDSURYDYHOPHQWHLQGLFDQGR]RQDVGHVRORWHQGHQGRjWH[WXUDPpGLD-iDV
iUHDVPDLVHVFXUDVGRPDSDLQGLTXHPSURYDYHOPHQWHiUHDVFRPWH[WXUDPDLVSHVDGDDUJLORVD(VWDLQIRUPDomR
SRGH~WLOQRPRPHQWRGHHVWDEHOHFHUSRUH[HPSORHVWUDWpJLDVGHPDQHMRGHKHUELFLGDVXPDYH]TXHDUHFRPHQ-
GDomRSRGHVHUGLIHUHQWHSDUDXPVRORGHWH[WXUDPDLVSHVDGDSDUDRXWURGHWH[WXUDPDLVOHYH2VUHVXOWDGRVGD
FRQGXWLYLGDGHHOpWULFDGRVRORLQGLFDPDGLVWULEXLomRGHYDORUHVEDVLFDPHQWHHPiUHDVGLVWLQWDVDWpP6FP 
HDFLPDGHP6FPUHVSHFWLYDPHQWHFRPHGDiUHDWRWDO),*85$%
2tQGLFHGHGLIHUHQoDGHYHJHWDomRQRUPDOL]DGR1'9,HVWiUHODFLRQDGRjTXDQWLGDGHGHELRPDVVDH
WDPEpPDRWHRUHFRQWH~GRGHSLJPHQWRVYHJHWDLV'HVVDIRUPDpXPyWLPRLQGLFDWLYRGDSUHVHQoDGHSODQWDVGD-
QLQKDVHPHVSHFLDODJUDPDVHGD$SDUWLUGRPDSDFRPDHVSDFLDOL]DomRGDVOHLWXUDVGR1'9,),*85$&IRL
SRVVtYHOVHFDOFXODUDViUHDGHFDGDXPDGDVFODVVHV$VVLPDPDLRUFODVVHFRPOHLWXUDHQWUHHWHPXPD
H[WHQVmRGHKDHUHSUHVHQWDDiUHDOLYUHGHJUDPDVHGD-iDVRXWUDVFODVVHVHQWUHHHH
FRPH[WHQVmRGHKDHTXLYDOHQWHDGHWRGRWDOKmRHVWiLQIHVWDGDFRPDSODQWDGDQLQKD
$SDUWLUGDVLQIRUPDo}HVREWLGDVFRPD&(DHGR1'9,IRLSRVVtYHOUHDOL]DUXPDVLPXODomRGRFXVWRGH
SURGXomRGDFXOWXUDFRPSDUDQGRDWHFQRORJLDFRQYHQFLRQDOWUDWDQGRRWDOKmRGHIRUPDKRPRJrQHDHDWHFQRORJLD
GH$3DSOLFDQGRRVKHUELFLGDVDSHQDVRQGHKDYLDPDWRHYDULDQGRDGRVHHPIXQomRGRWLSRGHVROR3DUDDVLPXOD-
omRFRQVLGHURXVHTXHDLQIRUPDomRGD&(DTXHLQGLFRXTXHDiUHDHPHVWXGRSRGHULDVHUGLYLGLGDHPiUHDVFRP
WH[WXUDVGRVRORGLVWLQWDV(WDPEpPDLQIRUPDomRGR1'9,TXHLQGLFRXRVORFDLVQRWDOKmRTXHKDYLDLQIHVWDomR
GHJUDPDVHGDHTXHHVWDiUHDUHSUHVHQWDYDGDiUHDWRWDO&RPHVWDVLQIRUPDo}HVHFRPEDVHQDVSODQLOKDVGH
FXVWRGR3HFHJHH)DHJIRUDPUHDOL]DGDVDVVLPXODo}HVGRFXVWRGHSURGXomRTXHHVWmRQD7DEHOD
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7DEHOD  (VWLPDWLYDV GH FXVWR GH SURGXomR GH FDQDGHDo~FDU HP WDOKmR GH  KD QRV VLVWHPDV
FRQYHQFLRQDOHGH$3
&RQYHQFLRQDO $3
3ODQWLR &DQDSODQWD &DQDVRFD 3ODQWLR &DQDSODQWD &DQDVRFD
5
3ODQWLR
Insumos  - -  - -
0iTXLQDV  - -  - -
0mRGHREUD  - -  - -
6XEWRWDO  - -  - -
&DQDSODQWDHVRFD
Insumos -   -  
0iTXLQDV -   -  
0mRGHREUD -   -  
6XEWRWDO -   -  
&ROKHLWD -   -  
6XEWRWDO -   -  
7RWDO    -  
1DVRSHUDo}HVGHSODQWLRFRQVLGHURXVHTXHKDYHULDUHGXomRQRXVRGHKHUELFLGDHFRQVHTXHQWHPHQWHGH
XVRGHPiTXLQDVHPmRGHREUDMiTXHDiUHDDVHUFRQWURODGDVHULDUHGX]LGDGHKDSDUDDSHQDVKD$VVLPR
FXVWRGRSUHSDURGHVRORHSODQWLRGHVWHWDOKmRVHULDUHGX]LGRGH5SDUD5UHSUHVHQWDQGR
GRWRWDO$VPDLRUHVUHGXo}HVGRFXVWRGHSURGXomRVHULDPREVHUYDGDVQDVRSHUDo}HVGDFDQDSODQWDHWDPEpPGD
FDQDVRFD&RPRHPIXQomRGD&(DIRLSRVVtYHOGLYLGLUDiUHDHPUHJL}HVGLVWLQWDVGHVRORGHWH[WXUDPDLVSHVDGD
HRXWUDGHVRORPDLVOHYHKDYHULDUHGXomRQDVGRVHVGHKHUELFLGDVXPDYH]TXHDVGRVHVUHFR-
PHQGDGDVVmRPHQRUHVHPVRORVPDLVOHYHV1HVWHFDVRDUHGXomRVHGDULDVRPHQWHSHODUHGXomRGDVTXDQWLGDGHV
DSOLFDGDVGHKHUELFLGDVVHQGRTXHRFXVWRGHPiTXLQDVHPmRGHREUDSHUPDQHFHULDLQDOWHUDGR
&RPLVVRRFXVWRGDFDQDSODQWDVHULDUHGX]LGRGH5SDUD5FRPRXVRGD$3RXVHMD
2FXVWRGDVRSHUDo}HVGHFDQDVRFDVHULDUHGX]LGRHPRXVHMDGH5SDUD5$XWL-
OL]DomRGHWHFQyORJDGH$JULFXOWXUDGHSUHFLVmRSRGHDX[LOLDUQDUHGXomRGRVFXVWRVGHSURGXomRGHFDQDGHDo~FDU
HPQDIDVHGHSUHSDURGHVRORHSODQWLRQDIDVHGHFDQDSODQWDHQDIDVHGHFDQDVRFD
&RQVLGHUDQGRVHTXHVmRUHDOL]DGDVVRFDVQDUHJLmRHPHVWXGRKDYHULDXPDHFRQRPLDFRQVLGHUiYHO
GHUHFXUVRVGXUDQWHRFLFORGDFXOWXUD3RUpPpQHFHVViULRGHVWDFDUTXHHVWDVUHGXo}HVRFRUUHUDPHPIXQomRGDV
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